Injection tunes in the Booster can be adjusted via quadrupole correctors. Quadrupole correctors at short and long sections are ramped as two different groups, and they control horizontal and vertical tunes separately since the horizontal beta function reaches the maximum at short sections and the vertical beta function reaches the maximum at long sections. A simple linear model is used to calculate the tune based upon quad corrector settings.
used to calculate ν x and ν y once a, b, c, d, e, and f are known. Finally, e and f are determined using equations (1) and (2) since a, b, c, and d are already known, and results are "e = 6.70475" and "f = 6.83989".
We can calculate the lattice tune at injection using equation (7) and (8) 
Check the result
The tune shift due to quad correctors can be estimated using equation (9). [1] ( ) 
Conclusion
The injection tune calculated by the linear model has been checked using the analytical formula, and there is a good agreement. The linear model for the tune calculation can be applied to the operation or the tune scan at injection.
